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(57)Abstract: 

PURPOSE: To prevent clogging induced by dust and dirt by driving a fan 
reversely for a specified time when the wind velocity of cooling air of a 
condenser or its air capacity fails to exceed specified value in a cooling device 
for automatic vending machines. 

CONSTITUTION: A fan of a cooling device which cools a condenser by 
means of the fan is so arranged that it may rotate reversely. At first, a 
predetermined value by a window power or air capacity setting means A is 
compared with a detected value of a wind power or air capacity detection fjjit 
means B by means of an air capacity drop decision means C. When the wind m% 
power or air capacity is decided as lower than a specified value, a normal aj^t* 
rotation/reverse rotation decision means D outputs a signal, which rotates the 

fan reversely, to a m ."mal rotation/reverse rotation output means E. The time ' 

for reverse rotation ib. oreset by a reverse rotation capability time zone setting 
means F. The lapse c; the specified time is decided by a timer means G so as 
to return the operation to normal rotation. It is also acceptable that the fan be 
rotated reversely for every specified time zone^or specified operation 
accumulation time without depending on the drop in the wind power. 
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(54) Title of Invention: Controlling method for cooling device to prevent from clogging. 

(57) [Abstract] 
[Purpose] 

In situations when an automatic vending machine is established outdoors, the condenser of the cooling 
device that cools the automatic vending machine is easily clogged by dirt and dust. The purpose is to 
solve this problem. 

[Constitution] 

The condenser (having a fan that can rotate in both forward and reverse directions), in situations 
where: air power (the amount of air) passing through the condenser falls below a specified value; or at 
times that allow for the reverse operation of the cooling fan; or when accumulated rotation time has 
exceeded a certain set value, the cooling fan is set to reverse to protect against clogging. 

[Scope of the claims of the patent] 
[Claim 1] 

A clogging prevention control method for a cooling device, characterized by: While having that the 
cooling fan a cooling device (that is used to cool a condenser) can be set to operate in reverse rotation. 



said cooling fan is set to reverse for a specified amount of time, when the cooling air power and air 
amount to the above-noted condenser falls below a specified value. 

[Claim 2] 

A clogging prevention control method for a cooling device, characterized by: While having that the 
cooling fan a cooling device (that is used to cool a condenser) can be set to operate in reverse rotation, 
setting said cooling fan to reverse for a specified amount of time. 

[Claim 3] 

A clogging prevention control method for a cooling device, characterized by: While having that the 
cooling fan a cooling device (that is used to cool a condenser) can be set to operate in reverse rotation, 
each time the accumulated rotational time reaches a specified time value (No.l), said cooling fan is set 
to reverse for a specified amount of time (No. 2), 

[Detailed explanation of the invention] 
[0001] 

[Areas of q)plication in industry] 

This invention relates to a clogging prevention control method for a coolant condenser that constitutes 
a cooling device that cools the interior of an automatic vending machine (can be abbreviated to 
'vending machine'). Furthermore, on each diagram below, identical symbols represent identical, or 
otherwise suitable parts. 

[0002] 
[Prior art] 

Diagram 9 illustrates the fundamental composition of the essential parts of this kind of cooling device. 
On the same diagram, 01 represents the vending machine itself, 02 represents the interior of the 
vending machine, 03 represents the electric compressor ("motor compressor" can be abbreviated to 
'MC') that compresses and circulates coolant, 4 represents the condenser, acting as a heat-exchange 
receptacle that cools the compressed high-temperature coolant In this example 1 is the condenser-use 
fan tiiat cools condenser 04 by sucking in outside air via the space of the cooling fan of condenser 4 
not shown in the diagram. In a vending machine, usually the compressor (MC) 03, the condenser 04, 
and the condenser-use fan 1, are arranged in a set. This fan (1) rotates in one direction for inspiration, 
and one direction for ventilation. 

[0003] 

[Problems to be solved by the invention] 

The chances of a vending machine being established outdoors are high, and as for dealing with dirt 
and dust, the conditions are unfavorable. However, because the cooling device part carries out both 
inspiration and ventilation, it is easy for dust and dirt to cling to it. Because of this, clogging of the 
condenser by dust and dirt occurs, and as a result heat radiation becomes bad because of the lowered 
air power (amount of air) of the fan. This is the cause of the lowered cooling ability of the cooling 
device. This invention has the task of providing a clogging prevention control method for a cooling 
device that can solve this problem. 

[0004] 

[Means for solving the problem] 

For the purpose of solving the above-noted problems, as for the above-noted control method for 
preventing clogging (of claim 1), on the cooling device that by use of a fan (1 A) (that can rotate in 
both forward and reverse directions) cools the condenser (04), when the cooling air power or amount 
(detected by air power (the amount of air) sensor 2) to the above-noted condenser falls below a 




specified value (a value established by means of the setting device 8), the above-noted fan is set to 
reverse (by means of CPU 9) in certain situations for a determined period of time (the 'present time' of 
timer 8 is set by means of setting device 8). 

[0005] 

In the above-noted control method for preventing clogging (of claim 2), on the cooling device that by 
use of a fan (1 A) (that can rotate in botii forward and reverse directions) cools the condenser (04), 
when the cooling air power or amount (detected by air power (the amount of air) sensor 2) to the 
above-noted condenser falls below a specified value (a value established by means of the setting 
device 8), the above-noted fan is set to reverse (by means of CPU 9) in certain situations for a 
determined period of time (the 'present time' of timer 8 is set by means of setting device 8). 
[0006] 

Also in the above-noted control method for preventing clogging (of claim 3), on the cooling device 
that by use of a fan (1 A) (that can rotate in both forward and reverse directions) cools the condenser 
(04), each time (estimated time according to timer 7 is set by means of setting device 8) the 
accumulated running time (estimated by means of current-flow sensor 1 1 and timer 7) of the above- 
noted cooling device exceeds a specified time value (No. 1) (Set by means of setting device 8), the 
above-noted fan is set to reverse (by means of CPU 9) for a time up until a specified period (No.2). 

[0007] 
[Operation] 

Establishing a condenser-use fan that can be run in both forward and reverse directions, in times when 
the fall in (1) specified amount of air power (also air quantity) is detected, in times when it is feasible 
to run the fan in (3) reverse for a set amount of time, Also in times where the set electric current 
accumulated time of the cooling device exceeds a specified time value, the normal rotational direction 
of the fan is set to rotate in its reverse direction, and prevents clogging by discarding the dirt and dust 
that has clung to the condenser during normal rotation. Furthermore, as for diagrams 1 through 3, they 
correspond to the above-noted claims (1)'^(3) that relate to invention. 

[0008] 

[Embodiments] 

Based on diagrams 1 through 8, the embodiments of this invention are explained. 
(1) Air power (amount of air) sensing method: Diagram 4 illustrates the mechanical composition of the 
embodiments of the invention involving claims 1 through 3, this diagram corresponds to diagram 9. , 
As for on diagram 4, corresponding to diagram 9, ?^dfenser-use fan replaces fan 1 A (able to rotate in 
forward and reverse directions). Sensor 2 (which senses the wind power (amount of wind) of this fan 
1 A), and controller 05 (which controls the forward and reverse rotation of fan 1 A) are established. 
(Furthermore, sensor 2 is also suitable means for sensing the air power and air quantity of diagram 1). 

[0009] 

Diagram 5 illustrates the embodiment of the circuit conq)Osition of controller 05. 1 is the CPU that 
becomes the main constituent of this controller 05. 5 and 6 are the RAM and ROM belonging to the 
CPU respectively. 41 and 42 are relays that facilitate the forward rotation (for convenience, tiie 
cooling rotational direction) and the revere rotation (the rotation direction for preventing clogging) of 
the condenser-use fan 1 A through the media of connection-points 41a and 42a respectively. 
(Furthermore these relays are also suitable means for generating the output for the forward and reverse 
rotational directions of diagrams 1--3.) These relays are controlled according to CPU 9. The detection 
signal of air power (amount of air) sensor 2 is input to CPU 9 through the media of amp 3. 7 is a timer, 
and inputs this time-check data to CPU 9 (further, this timer is also suitable time-check means for 
diagrams 1, and 2; as well as suitable 'timer-count' means for diagram 3). 8 is a setting device 



comprised by a keyboard, and its purpose is to input the air power (on the occasion of clogging 
prevention reverse fan rotation) and time period settings to CPU 9. (Furthermore, this setting device is 
also suitable setting means for the wind power (and quantity) of diagram 1, and also the time period of 
rotation on the occasion of feasible reverse rotation of diagrams 1, and 2; And also suitable total-time 
setting means, as well as reverse-rotation time setting means for diagram 3). Motor compressor 03 
(MC) is driven by thermostat switch 1 0 on or off in correspondence with the high and low temperature 
limits in the interior. 1 1 is a current-flow sensor comprised of photo-couplers etc. that senses ttie 
vohage (both terminal) and current input of MC 03 and sends it to CPU 9 (further, this current-flow 
sensor is also suitable current-flow sensing means for the cooling device of diagram 3). 

[0010] 

Diagram 6 is a flowchart that illustrates the behavior of controller 5 that involves claim 1 . Next 
diagram 6 will be explained. Further, the symbols S1~S4 illustrate steps based in the same diagram. 
Further, in this case, have that the timer of diagram 5 (for instance, a 24 hour timer) is a time-check 
device. First, CPU 9 decides whether or not clogging is taking place by comparing the input from air 
power (amount of air) sensor 2, and the setting value of setting device (SI, furthermore, this step is 
also suitable means as a falling air power and air quantity judging function for diagram 1). As for on 
times when there is clogging (Junction Y), it is judged whether or not the present time is in the time 
zone (the period of time from the start to the end of the time zone) of clogging-prevention rotation that 
was set beforehand by the time of timer 7 (S2, furthermore, this step is also suitable means as a 
function forjudging for forward or reverse rotation situations on diagram 1). If the result of the 
judgment finds that the present time is on the pre-set time zone (Junction Y), reverse rotation 
(Clogging prevention rotation direction) of fan 1 A will be carried out through out this time (S4). Also, 
until the conditions of SI, S2 become equal (Junction N), CPU 9 will carry out the forward rotation of 
fan 1 A (CooHng-use rotation direction). 

[0011] 

(2) Fixed-term time method (Claim 2): Diagram 7 is a flowchart illustrating the behavior of controller 
5 (of diagram 5) that involves claim 2. Next, diagram 7 will be explained. Furthermore, the symbols 
below, SI 1~S13, illustrate steps based in the same diagram. Further, in this case also, have that the 
timer of diagram 5 (for instance, a 24 hour timer) is a time-check device. On diagram 7, CPU 9 
compares (Sll, Further, this step is also suitable means as a function forjudging for forward or 
reverse direction in diagram 2) tiie setting value at the time of clogging-prevention rotation, and the 
present time of timer 7; if the present time is inside of the range of the time zone (Junction Y), it 
carries out the reverse rotation (Clogging prevention rotation direction) of fan 1 A; it the present time is 
outside of the range of the time zone (Junction N), it carries out the forward rotation (Cooling-use 
rotation direction) of fan 1 A (S 1 2). 

[0012] 

(3) - Accumulationvtime^^methpd (Claim 3): Diagram 8 is a flowchart illustrating the behavior of 
controller 5 (of diagram 5) that involves claim 3. Next diagram 8 will be explained. Furthermore, in 
this case timer 7 of diagram 5 holds the role of adding up time. CPU 9*deteGts- whether MC 03 has 
current-flow or not by the output of current-flow sensor 1 1, and through timer 7, totals the current- 
flow time of the cooling device. Furthermore, the symbols below, S21-'S31, illustrate steps based in 
the same diagram. First, CPU 9 clears (S21) timer 7 (the timer that counts/accxmiulates the cmrent- 
flow time of the cooling device), and then carries out the forward rotation of fan 1 A. Next, it decides 
whether MC 03 has current-flow or not (S23) by the output of voltage monitoring means 11. If there 
is current-flow (Junction Y), it then decides (S26) whether or not it has reached the accumulated time 
setting value (set in advance by setting device 8) or not by timer 7's time-check value (for instance 
accumulated as +1 per each minute of time passage) (S24, S23, Further, these 2 steps are also suitable 



means as current-flow time accumulation functions for diagram 3). Then until the conditions become 
equal (junction N), the forward rotation (Cooling-use rotational direction) of fan 1 A is carried out 
(S22). At the time when the conditions of the above-noted step S26 have become equal (Junction Y), 
timer 7 is cleared once more (S27). Now until (S28, Junction N) the time-check value reaches the 
reverse rotational output setting value (for instance, 5 minutes) set in advance by setting device 8, the 
time-check value of timer 7 is accumulated as +1 per each minute of time passage (S29, S30), and 
during this time, reverse rotation (Rotational direction for the prevention of clogging) of fan 1 A is 
carried out (S31). Further, as for the function of the forward and reverse rotational output judging of 
diagram 3, Steps S26 and S28 are suitable means. Now, when (S28, Y junction) the time-check value 
of timer 7 reaches the reverse rotational output setting value, it retums to the forward fan rotation 
(Cooling-use rotational direction) of 'start-time' (S21, S22). 

[0013] 

[Effects of the invention] 

According to this invention, it is possible to reduce the clogging of the condenser. This is 
accomplished with a cooling fan (of the condenser) that can rotate in reverse. And the rotation of this 
fan is switched to reverse when; the air power of the fan falls below a certain set value; or in times 
when it is feasible to run the fan in reverse direction for a period of time; or when the accumulated run 
time of the cooling device reaches a certain set value . Now when the direction of the cooling fan is 
reversed, the air direction is changed, and it is now possible to blow loose the dirt or dust that has 
clung to the condenser over the time the fan performed cooling blowing in its normal direction. By 
doing this, this invention prevents the lowering of effectiveness of the cooling device due to clogging. 

[Simple explanation of the diagrams] 

[Diagram 1]: A diagram corresponding to claim 1 
[Diagram 2]: A diagram corresponding to claim 2 
[Diagram 3]: A diagram corresponding to claim 3 

[Diagram 4]: A fundamental composition diagram illustrating the mechanical structure of the 
embodiments of this invention that relate to claims 1 through 3. 

[Diagram 5]: A block diagram illustrating the embodiment of the circuit structure of the controller of 
diagram 4. 

[Diagram 6]: A flowchart illustrating the behavior that involves claim 1 of diagram 5, 
[Diagram 7]: A flowchart illustrating the behavior that involves claim 2 of diagram 5. 
[Diagram 8]: A flowchart illustrating the behavior that involves claim 3 of diagram 5. 
[Diagram 9]: A composition diagram of 'prior' technology, corresponds to diagram 4. 

[Explanation of symbols] 

01 Vending machine itself 

02 Interior of vending machine 

03 Motor compressor (MC) 

04 Condenser 

05 Controller 

1 A Condenser-use fan 

2 Air power (amount of air) sensor 

7 Timer 

8 Setting device 

9 CPU 

1 0 Thermo-switch 
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